ARF GTPases control phenotypic switching of vascular smooth muscle cells through the regulation of actin function and actin dependent gene expression.
Vascular smooth muscle cells (VSMC) can exhibit a contractile or a synthetic phenotype depending on the extracellular stimuli present and the composition of the extracellular matrix. Uncontrolled activation of the synthetic VSMC phenotype is however associated with the development of cardiovascular diseases. Here, we aimed to elucidate the role of the ARF GTPases in the regulation of VSMC dedifferentiation. First, we observed that the inhibition of the activation of ARF proteins with SecinH3, a blocker of the cytohesin ARF GEF family, reduced the ability of the cells to migrate and proliferate. In addition, this inhibitor also blocked expression of sm22α and αSMA, two contractile markers, at the transcription level impairing cell contractility. Specific knockdown of ARF1 and ARF6 showed that both isoforms were required for migration and proliferation, but ARF1 only regulated contractility through sm22α and αSMA expression. Expression of these VSMC markers was correlated with the degree of actin polymerization. VSMC treatment with SecinH3 as well as ARF1 depletion was both able to block the formation of stress fibres and focal adhesions, demonstrating the role of this GTPase in actin filament formation. Consequently, we observed that both treatments increased the ratio of G-actin to F-actin in these cells. The elevated amounts of cytoplasmic G-actin, acting as a signaling intermediate, blocked the recruitment of the Mkl1 (MRTF-A) transcription factor in the nucleus, demonstrating its involvement in the regulation of contractile protein expression. Altogether, these findings show for the first time that ARF GTPases are actively involved in VSMC phenotypic switching through the regulation of actin function in migration and proliferation, and the control of actin dependent gene regulation.